Abstract. Let p be an odd prime, and a, b be two integers. It is the purpose of the paper to determine the values of
Suppose that p is an odd prime. For two integers a and b with p a, it is known that (see [2] , [5] )
where · p is the Legendre symbol. Let {F n } be the Fibonacci sequence defined by F n = u n (−1, 1), and let p = 5 be an odd prime. In [14] we determined F (p±1)/2 (mod p) by proving that (mod p) if p ≡ 3 (mod 4),
where [·] is the greatest integer function. In [7] the author determined the values of P (p±1)/2 (mod p) (The sequence {P n } is the Pell sequence defined by P n = u n (−1, 2).) by proving that
In this paper we will determine u (p±1)/2 (a, b) (mod p) and v (p±1)/2 (a, b) (mod p) on the condition that 
+ 4c
2 ), and u n = u n (−c 2 , b). Then there is a unique element δ p ∈ {1, −1} such that
and
where
Furthermore, if q is also an odd prime satisfying q c and p ≡ ±q (mod (3 − (−1)
As an application we obtain the criteria for p
In particular we have the following result.
(1.12) Let p ≡ 1 (mod 4) be a prime, and b be odd with b
for some integers x and y, then p | u p−1
4
(−1, b) if and only if 4 | xy. Let Q 0 (p) and Q 1 (p) be defined as in [10] . In Section 5 we also obtain the criteria for k ∈ Q 0 (p) and k ∈ Q 1 (p). is defined by
The case
, where
is the quartic residue character of α modulo π s which is given by
According to [3, pp.123,311] or [1, pp.242-243,247 ] the quartic Jacobi symbol has the following properties:
2) If α and π are relatively prime primary elements in
Now we can give
Proof. From [10, Lemma 2.1] we see that
If p ≡ 1 (mod 4) then t 2 ≡ −1 (mod p) for some integer t. Hence, by (1.3) we have
(x, y ∈ Z) with 2|y and x + y ≡ 1 (mod 4). Clearly we may choose the sign of y so that y ≡ xt (mod p). For π = x + yi it is easily seen that N π = p and t ≡ y/x ≡ i (mod π). So, by using (2.2) we get
It then follows that
and so that
(mod π).
Recall that t ≡ i (mod π). By the above we obtain
Since both sides of the above congruences are rational, the congruences are also true when π is replaced by p (= N π) . 5
If p ≡ 3 (mod 4), one can similarly prove that
(mod p).
Hence,
Combining the above we obtain the result. COROLLARY 2.1. Let p be an odd prime, a, b ∈ Z, p a,
Proof. Let u n = u n (a, b) and v n = v n (a, b). It follows from (1.3) and (1.4) that
This together with Theorem 2.1 proves the corollary.
The case
−a p = 1.
LEMMA 3.1. Let p be an odd prime, a, b ∈ Z, and a = (b 2 − 4a)/4. Then
Proof. Using induction one can easily prove the following known result (see [6] ):
(n 0).
Thus,
and hence
That is,
If p b, by using (2.4) and the above we derive that
If p | b, by using (1.3) we also have
The proof is now complete. We are now ready to give
(ii) If p ≡ 3 (mod 4) then 
Now, it is an easy consequence of Theorem 3.1.
(ii) If p ≡ 3 (mod 4) then
Proof. This is immediate from (2.4) and Theorem 3.1. 
